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(57) Abstract: 

PROBLEM TO BE SOLVED: To easily and quickly 
measure a carry according to a speed of a virtual object 
caused by a throwing action and a kicking action without 
actually throwing and kicking an object such as a ball 
in a motional data estimating device to measure a speed 
of a thrown ball speed and a kicked ball speed in, for 
example, a ball game. 

SOLUTION: A watch body 11 is installed on a wrist of the 
hand more skilful than the other, and when a ball 
throwing action is performed, after right 
handedness/left-handedness is discriminated by 
inclination switches 10a and 10b, acceleration caused by 
this ball throwing action detected by an acceleration 
sensor 12 is detected, and a ball throwing speed is 
calculated on the basis of this acceleration, and an 
arrival distance (a carry) is calculated and displayed. 
Therefore, there is no need for a user to throw an 
actual ball or for a third person to measure a ball 
speed of a thrown ball by a measure, and the carry 
according to a ball throwing speed can be measured by 



the user by herhimself. 
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flfiie Aftiz j; z>®)W* mZTMit izftu ^ffizzmmmtk 

ih^&lZJi 0 J£<±j $ S JjDMg|-gO*t,>T9yE4&fte>iI 

at. 

z mmmmwm^fkiz o tia £ ntufiEtift©! u 
ii^it^sr^s^&.t^jijf L;i;I££^^a<^:-r 
sffi^!)7 r -:^'^t5£gH.. 
'fi3fcJl2] Amzmottrtzti. Aft<DWi&oixim 

«T »(£ "-fl - & l »*FEHna««ffi#&H J: 0 tttfl £ *l* 

ap&g ic t sfjisfe ft o^g £ w m r •& a 11 aj ^ 
[§«jj<3S3 3 Amzmotfrnn. Aftoib^-wspii 
^M*ft©r6]^ £&air zvtm&m^&t . 

WffiAftHJ:S#»ftS-fR{fri!)^IC#&tJmfESD® 

s^tB^siCct o &ai= n-5flniigiigo*i>Tfitife^ft 

WMS<£^aiT^)lSgai¥R<i: L Z t 

<tr ^ii®)?- 9 mmmm. 

[f*#JS4] Aftd^ 9 #tt AftcDBj^OSPiS 

g^&airsflPMg&aj^gi: . 

c wiiss:ai^&{z«fc o xmai$nfcfiE^ftoiig$- 

*»r*i8flHllSt^R4:. 

c ommmm^®: ict ? t# <=> tut mmmm z m^-r z 
t & mm l it z t. & &m t r -s 9 mm 

SB. 

[W3fg5] AftCHSOtftt^tl. AftOft^OSDiS 

StiEAftic«fc-5#)ft^mif-rftf^(cffJi£^»BtrEin]Sft^ 
ffl^aic«toaui*ii*ftia«»:a^>T«iEtt*ois 
s^eaiTsjiagctb^ei. 

€-ttiEass:ai^&ic<k o xstb £ ft£tti£$ift<7>iifi 



£ *rf -a igs $• m. mmm. t l t •& ^ ^ g t & n 
ffi l c t €r^f© i-r sag)?- * Jtsss. 
[§g*^6] Aftn^ofttt^n. Aftcoftg-waiiii 
g^^aj-r^sniis^ai^girio. «iEA*j;j:stt 
ft^^tf-rsjf^izfffj: 5 *Disg£&a5-r ^^ajx^ -v y 

z rosiajx 7- y ir «t ^ T^ai $ n tztammfz so'ut 
stiE^ftojSg^waj-r-sissscajx^ ^ . 

CCDiSgltaJX^ -y yi" «t -d XMih $*afcilJE«>ft<Djl 

c roiusmsiiEajT. 7- -j -7 \z j: o Tsai $ ntstiE** 
[W*^7] Aftn&otttten. a&<dW)i* mm 

g$r^aj-T^iDjSg^ai#glC«fcO. KEAftlCtSftl 

ftSrfKtfTtwicff /cc ^spisg^^ai-r-s^ai^^ y y 

COttlBlftaXxym«fc-3TttE«B*ft* t Bf3tOfil 
*l=«co3tttlg««ttlii$nfci*. SflEAftlCi^^ft 

*«tiT»f^l=ff«c«r»«rEHDiSft*liJ#»lcJ:t)*a$ 

n*injsaics^o»TiirE*#©aflE«rJsair4iSftj|c 

as x ? y t *^ 6 & 5 c t ^ t r -5 iiftx- 9 mm 

[ff*Jl8] AftlZSfO^lten. AftOfb^CDJniS 
***ffl-r*j!HliSflElftffi^»m:»). S<JEAftli^-5ife 

© [6] ^ ir so* u x^fij $ x "j ^ ^ mm? z> «su x t- 

c: t- y 7 \z <k ^> T*fiJ * Xfi^E^J ^ ***J»J ^ n 

fe^. MEAftlC«k-5^ift^fI|(±'-rBfifP(-^/«£^SilESP 

ageiai^&«c«k o^aj^n^jmisg(cso*^TtaE^i 
ft©>ig£ff air ^> itsff asx x •> y t*> e»^cs z t & 

[ff*JS9] AftlC^Dtttte>n. AftC5l!)#OSPS 

gs-^ajr^apffig«iai^gicj;o. saEAfticfc-s^ 
ft £ fn«r Bbf^ »r o m iig <&^ajr ■& &aj x r- ^ y 
t. 

c ©siaix ? -y y\zj: r> T&ih a ntztsammizm^^x 
utrE^fttD jgg €• sair •& mm. wmx ^ -y r t . 

C OTMg^aiX -y nc«t o Ticas $ tt/t iilE^lftOji 
g^«-gr-5.^g^SX^-yyt. 

c w iig^ gx t- -y r «t 1 ntz m ifiitg t 
r -s ^sx x -y y t frs. -s c t & mwL t r 5 agix— 
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«rE*#*iat»»i:i*]ftT*HEl:j||tfL>i:IKH. 

L ^ ^Jlfc L A A -h -t £ A -h 7. ^ y 7 t. . 

#<DjSg£IS3ttttTEt£T&<h#lC^iSgT-<Dfi<j'* 1 

a. 

^co^ab^gict o titzmmmzm^Tttim®) 

- <D ffigSaj^aK =fc o TStB ^nfctflE^frWiSSH 
3^t»TtftE&#<Diy«K8i£J?ttiT-5IiJgmBiJ?ttJ¥ 

a. 

£ V xmmZ it Z> tz #> cDiigj =f— 5> W&%M ? □ if 7 A 

is*t. ttEA#:icii{Of*jtenfcjnaiflfttui^acj: 
«S3|c(t:oi4#«ttur«Ketttu¥a. 

C©4tt»«ffi^acJ:oTHIEK«*#**BfSOfiI#»C 

tf"i-BW£i=#pttc»ttEas«*iH*acj: o fcwsn* 

HniSfl[Ca-^ir»TttEtt*©iS*tJHB-r4iS*ffai^ 

a. 

[»JfcJSl3] =i>tfi-^*. 

j£g£> iftEA#:ci!to(*w&nfcinja«*ttj^aKj: 
o&as-rfc&as^a. 

ge*#©fl££&a5T*i*!g&ai^a. 
c©ttfi*ia#aicj:raTtta*tia«rE*ii^orti 



Sc. BtlEAfiJlC c fc-5t)ft^ff|(j--rffi)^IIff/«£t»g1lESnil 

wisg^ai-r-oisggas^a. 

<h L -TfiSfig £ -5 ft ft © jlK ? Jfg® g 7 D if =y A 

A#IZ «fc JW«- Mfl£ I' ? £ A^O®)^ CDjfJO 
>£g£. WEAfltl=U0Wt6*lfcSPa*«ai^aiU: 

o«tur**ui#a. 

c <nmSLW^WL\z «fc 0 HtB $ nfct5E%ft roi$g£ 

*wr*i8flE*»^a. 

^©iig^tt^atcj:oT?f bnfe^»jfig^s^-r-5 
s^a. 

t LTmmzitz>ftsb£>mm : 7 : -5'mj£.mw7a y ? u 

£ V fz 3 > fcf 3. - ^ WlZi-W. K) PltE^cES!®^. 
{ff^5S 1 5] =i > t: 3. - £ . 
AfrlI < i:^!fefr^^(i'-ra^lIi4 i /<£-5SA^<7)l!)g-CDJD 
iSg^. fltlEAftli5 0Mlt?>nfeiP^g^ai^aic<t 

rj&ai-tstfcai^a. 

#i^wiSA^»tti-r^jSg»tfi#a, 
tti&tottzmmtt&izfatfTn&izmitLtzi&iz. 

C CD A tl #a 13 «k -z> T A $ tltz fig?b k ti^Bic © @8c 

^s?iEiigwaj#ai3=fc ^ t win WE»flE©js« 
-r^Eit^a. 

C CDEIt^a IwEft $ tltz 01 tf> ^ CD tfi T'g t> S t » 6<J tp m 

*E»Lfc3>ea.-^tt*«i»)?rte&E»«E#. 

[0 0 0 1) 

■5 SI* jig^® o 3^ CD jgg £ zffl5£-t -5 /i (DMW)^ — 

^n^ASEftLfcEakOflsKH-r*. 

[0 0 0 2] 

cDS^ste^Kofc^^jsg^sfls-r-sfc^ic. xtr- 
[0003] -r«tt>%. s=^cD«^icfi, st^wmmz 

fCtOfflSJtU. ^vir-2:ffl^TftliS^£ifS!l-r'5 : bCD 
[0 0 0 4] 
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[0 0 0 5) sestwa^ftTa. tfREKaamg 

$ & it ft n u e, & <, > £ * . nsmia* frfr •& fmgi -s . 
[0006] fiejfeoDasjt^ffiTa. ^m^x&m 

roj£*ft$iE5itC»5)Z:i:f4Tg&Ui. Zft\t. 
[0 0 0 7] <if©± 5 teilftO & 

^■*>J*«:KS#A©i£S&ft-$», W^J&fgfciiKft-Sg 
% MB, £ ^ t> Jt CO ^§iBt) icfl] -5 Z t COT' # -5 Sftx 

[0 0 0 8] 

*S»=J:-aTJHiiatifcatrEtt#OiijaBEIIItaEw-r« 

[0 0 0 9] o£ 0. *%H0>n$Ji!ii::fffe«stt7 ; 
-i'iSglT-ll A*»:J:*«#«;Jlltfrftf^Cf1s<t 

^. AmzWLVmi<btlB&A#.(!>m%<DttiMm : £:8>lii-? 

4>I08E(tt£ff Hi * tlTSi $ ft Z> Z t \Z ft 5 . 

[00 10] #f|iiSW|jtjfcJS2lC&fc5aftx- 

^ffissiBti. A^tc®o^ite»n. A^oKj^ojraa 



■r*ttJ8«a^Ri. c©#t!8tftai^ftc«toTmE* 

EAft I" «fc JRJi-T K)f£ I' l 'IwlEJlHlg&tB 

^RK«fc Qtittii-$ftZ>ljaMWzm^H>T#i&!thtii<»Mm 

zmftf z> MBm&^&t zmm l ft z t &&®.t -t 
[ooi i ] oso. *%.w<Dm$im2 iz&ti&mm? 

-**JSftBT?tt. A^lick^^^^ti'-rft^l-ff/.c 
A#lClt9 Wt£ftMA{fcCDa£CD;!jpj^£&fcb-t 

•s in its & ta ^ g i z «t o & tb cf ft z> so a S i z s i> t atr 

[0012] *§zw<Dn3£m3izmt>?>m9)7 : — 
?mmmm&* Amzmotfnzft. Aftnmzoiimm. 

zmMm&Llii^&t. S^W5|Sl#^^tiJ 
ft * S«rE^fi*fr 03 16] It S U TSfiJ 3- X tefcfij ^ $ 

t&iz&Wflizftftm. miAmz mis-tm 
mzmj.^s5.m&mtkm^^z «t o^aj^ft-ssaiMg 
ics ^ > x stiEft # cd as ^ g m r ■& Msscai t 

[0013] -pso. *%.we>m%cm3\zght3 2>mw) : r 

-i'iSglTIi, A(*II«k44(b#tJft»fr»f^^fl'* 

A^i£®owte>ftKAft<ofiiS(ojnsa^fiiai-r 
s jasasitts ic «t o & tb $ ft -5 ip itg ic st? 1 1 t an 

E«l#:©iSS*i3¥ai$ftSt)tOT-*-3T. gg##cD|6] 
SWg:aJi!if^*iglte^ft5 C tiZU&. 

[0014] *%^wb*3S4 t^^saib^- 
Aflcicmofttt&n. AtfcDiii^osnii 

««f »^Kfftti»itrEiiDja«*ta#gu:j: ottiasn 

^Btt, z<Dmmnm l m®izj:^Tmiii$nrztii%£%Dft 
v>Mm.*% ! m?z>Mm.% 1 m^Wit. ze>Mm.%m^&fz 
ct o t# & ft rzm mmm «• s^-r ^ t € a« l 

[0 0 15] S)S0, *^^WB*3l4ll^^saftix 

-^ssgiT-tt. Amzjizyi&zmf-rmmzfttj. 
i<\ Amz&otftf t>ftmA#<DW)$<r>ijaMm&&iiii-r 

[0 0 16] Sfc. *f£W<Dm#m5\Z%t>2>mW)y : - 

zmizmmit, A^iru»3#^e.ft, A^wK^cDiDii 

ft»4T»f^Cff&u>«rEfliiS««ffl#at J: OtttflSft 

»ma«catjir>TttE«flE©a«**ursaa[ii[tB 
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m^jzm^Ltzmi^Tjj^rz^^M^m^i^cD 
mm t m a ft 1 1 x e tt $ *i * £ * j c a se s s t © w * ^ 

#EtS£fU COEtt^ftfcW+^O^Ta&iB^M* 
£«> 

[0 0 18] 

[0019)^**1111 'J X h/\*> Hi 1 a H«fc 

£H«p<B*#£T#J3t£**u d<£>B$lt##l i oi^ggptc 

1tl2<fc, 2*Z)<DMmx-1 -yf 1 0 a&£WIS*»vW 
1 0 b^fitt*,*!*. 

[0 0 2 0] -y^ 1 0 aS^X^ 1 0 

X< 1 0 a^ONtS. C<Dffi&X-f 1 0 a (2> 
ONtttitf-giiSIH! («*tf l&W) amirs *fU 

[0 0 2 1] iglc, aE«*(D»&l;:H 9WP*fii*«Tir 

<yf i o booNttsi^— swum i8>nj) m 

[0 0 2 2] S2«ttfE»£^ffhSB{C©0f=ftt6n^JD 
ji*-fc>itl 2<D«fiJc€:S"rElTftf3. f^H (A) ttjp 
ffiSii>-9- 1 2(Ofilifi^, (B) ttHnaK-fe>U-l 

[0023] c^sniEs-fe>-y-i 2it &mmmmm± 

>*T»0, ^-Xl 2 alzHSStlfc2*fl!)U-H« 
12bl. 12b2*<, 2ftKD&to**lfcfiE*-fc5 5!y£ 
tE (tfx\/*^) I2cl. 1 2c2<Dtn^tl(DmM\Z^F 



1. 1 2c2<DTgfl7^£^J(Ic£ 0^c-x l 2 a(lH^^ 
fit. -5-^ft*^Kffii 2 ddcfcOtftfcttT 

[0 0 2 4] 2ftOEEm-tr^^ -y^S 1 2cl. 1 2 c2 

y 47« 1 2c2t4CtltttiS?(Z, ycHlciZ^-tct 

[0 0 2 5] fit, ftEPa-eS-r^lPKrSnaffi^Jpfe 
*©«tt^Ett7S7?fil 2ch 1 2c2IC 
II 3cEPb, c l-STcfc iifrE&&flS 
ffi<0#«Kfci;fc*ffi«^#ij--K*i 2bh i 2b2£ 

[0026] cco«^ % mmm.'t^i 2\zmt>z>mm 

EE«"fc5S -yaffil 2cl. 1 2c2COL 
& 0 **** < 34 0 H^«JE#f££;* tlStft. i^fSJOii 

[0 0 2 7] C COSDilg-t: >it 1 2 H 1 1 <0 

©*ip3tc»»T5>SDisa[iiJti;T M + " <7>«jEa**tiu$ 
*u 3B#co7jp]tc^®j-r^^DiiS(ii^i;T cd^ee 

[0 0 2 8] H3ttmEtt«P«"*«*«»LfcA#C!)a 

«ft^lzff&-5JHiiSS-i:>-y l 2K<fc£SoiI*»di:R!i 
^ititfe^o #J*tfiitlEflfff*flsi 1*, A#£)fi] 

[0 0 2 9] CC0«£, Hfff**l l*A*©*^flrir 
VI 2»Zctr)m*$n*«JE«*H " + " Xtt 

[0030] ::t", m#. e^Sbf^ran^flrstt^rfi] 

H^i;«>JDilffJ4 2o^h:-i7&S"r. CCOJ:o^-I 

s«is«twra^tt, ^4 \z^T&o\z\tmm&tf$> 
[0031] h 4 uidEiR^B- &m<omsM-t >V 1 2 

StH"C65. A*5, 134 (A) tttt»#A<Dfll5e« 
(B) !4tt«#B(Offl3eJS*e3SLT^*. 
[0 0 3 2] H4l:sri:3»^ SSe®i^0^mSf4 

[0 0 3 3] :^:t*b, iDiiS«^fflcJ:l|^coS^ 
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[0 0 3 4] *|M6»!§Tt4, SD««fR$Hi£x, 
iSft*y i:Lfc«ft{-, y = a x + b&* l **SSt£ 

WESDilg-fe 1 2 ir i 0 tttti £ tifcS* MO* x ^ 

[0 0 3 5] &*5. a Rtf^ftb <koT 

£o i4 (A) , (B) ICSTOTTtt. &i£#AK#L 
Ttt. y=74.209x+33.727&* 1 ^^git<&ffi^xt<h 

S^#A<9Jpag<£«#Mx£ftALT, &*WISy£ 
JtJTrsctKifcS. ItWBCSLTH y = 

52.903X + 49.074&5 1 **S5it*SaCt LTffl^. 

JniSfiO|»5jHSx£ftALT. S3*iSSy SrieSf-SC 

[0 0 3 6] HSttSfrEJW^fhSK^fettsm^lHlKO!) 

K«Ctt, CPU13m^5. CCQCPUl 3H 
lni8ft-fe>-»M 2^6A/D**IhIB1 4^1TAA 

tizn&mm • Bf^w-ft^-^o-en-Fti^DT, r 

OM1 9fC^»Ett$tlTU^'>X^A7'ny5Aft-5 

[0 0 3 7] ZCDCPVl 3t3ti, fiflEA/D^&lEJgg 
14, (liflX<7f 10a»c;»(ft7<yf 10b, * 
— ffll 5, B^SiJ • BttW-SHtt 18, ROM 1 9, ^SP 
^-^K*a^S|5<OteH, $6(1, RAM 2 0 , s^gp 
2 1, 3E^SP2 2 #15. 

[0 0 3 8] iftEA/DSifcl§lttl 4H J0i8«-fc>1j- 
1 2 75^ffi^^n5^a^itS(I^i;fc«JEffi^^7 r ^ 

<D*§£, A/DgftHllSl 4Tfi, UDigfi-t>1M 2lw 
«fc0«a£*l*- 1 0 l 0 0G<Dmm&\Zttm 

T*«EE«^*«, - 5 1 2-+ 5 1 2(7)^^9 fry"-? 

KMsnTCPui 3(csiffi$ti5 tt 

[0 0 3 9] itrE*— «l 5 Kite, *K^rthSS^S* 



[0 0 4 0] T&fc^ S^H-^E- Ktftt, «Al£B$ 
»J • Bttff*§C[e]g& 1 8d>6 A^Sft*H$$iJ • Bttlfgc^ 
UfcSfiE^Btt • BSSJx- 2 2 (z« 

[0 0 4 1 ] IfTEROM 1 9 HIS, CCOttTlElKco^ft: 

San3tS5*aKat3tai: LI© l *#gSty = a x + 
b <Dgfc$k a S. b *<E« 

[0 0 4 2] COS3»iSfl[»3tiCiUTO!>l^:*eaCy 

/h-ftftn«tr)*a&e>n. IgMCROMl 9CEttS 
[0 0 4 3] 06 tefuEKEmggCO R AM 2 0 |-*5tt 

T-S5o C10RAM2 0rt<^S3«3lffaa3e^- Kfflx — 
^UvX^Kte, iOilgEtigP 2 0 a , «#ffiE1E8R2 
Ob, S»ME*»2 0c, )REIIIEttS(2 0 d, ft 
9SEM2 0e. K-*^SB«iS*E1»ffl2 0 f , 5 
^S^«|giSaEt6§P2 0 gjWIAeti*. 
[0 0 4 4] JPiSffE«ffl5 2 0 alcti, &££igg<D$!l£ 

izsslt, jpiss-t>it i 2iz<to«asn. a/ds 
»i 4^^LTt#en^^piss^aiT r -^^, 

ffl^JDiStf^^^x— ^tLTO. 00i&fti:49 

fflit>yj>^$n, fifij€ro»^i3f4iDa«5Gct± 

^©**««g^:a 1 -aNiLTE«<£ft*. 
[0 0 4 5] «»«E*ffl2 0 btCtt, ttEADit 

SEtSSI52 0 a lwE*aftfcS«»fP^ffa:5 5 GJ^± 
ifctt- 5 G&Tmm&rV? a 1-aN* 

fflfflSI) 39*E*Stl5, 

[0 0 4 6] ifc, g^itgEft§P2 0 c OTE» 
^iiaffiSiCi: LT<D 1 ^gSy= a x + b (C^L 
T, me»^ttCttffi2 0 bfCEtg^tlfcffi^filx-^ 
xt, WEROM 1 9ll^«>HgWlrEft$#l>S:«aa 

Eis^n^o 

[0 0 4 7] Sfc. SJSglEffigP2 0 d(I«, S^iES 
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mm&m) x-^D^Efgsna. ztt. &&&&&& 

2 0e«cli. SzPJSiSif^SI- + 1 "To-f 'J * > h£ 
tl -5 S^IslS^- * *><IEtg c *1 -5 o 
[0 0 4 8] I ^JURlRiSffElftflS f iCfi. § 

tg£n-2>. 5S£«Z>g«SgEig§]5 2 0 glCfi. 

[0 0 4 9] ^K. KrE«J«»w«t*jift7 ? -^«SaElt 

[0 0 5 0] *-gRl 5lw*3^^^E:-K^O^A^-<D 

Mcio, cpu i 3 *«asms««3et- fcrs* 

S^StjCDBE l 1 €-£ttL£:$l#n) £±tf£ 

Kf^|-«t0. *fiJ*/fe*fJ**«*iJ8iJ$ft4 Uf'y7S 
1-S4) . 

[0 0 5 1 ] C(DflgiJli > K^-f7f 10a*5Hli 
<«£U< yJ- 1 0 b#— 5£«rW^->bfc^g*^fttb-r 

NU fM- m%fffl (0U*.«l»m) 
^Kte Ufs/^SIOYES) , 

**56*S*l* Uf 7 7S3-S5) . -73. M£U-f 
•yf 10b*!ONL, -5-4T.a<— ^BSRfl (fllAtf 1 »'fW) 
8&KLTl>-5«£-fCfi Ut77S 2(OYE S) . 

«*75-Z»*#»*$tia Ut77*S4-S5) . 
[0 0 5 2] RAM2 0 ftCDS^&fBt&gfl 2 

0 e(Cie ; tt$n^g^[Hl&7 ? -5'^+ H>?iJ/>h 

1 1 £g»Lfc?iJ£SJefI«fcoT. <£2B©S*£Jiy$L;fco 

[0053] -r*t. coa*»f^icffncv». ina** 

fy^ju^- * $ ntss* ass*? 5? ^jpf-^ 
Wtt^T-^tLTo. 0 0 i®mz4%>m\zm.-z> 

Kaunas- 5 GUTtvmztitzmm 

M2 0F*9<oanilSfeffig|52 0 alCEit^n-S Uf77" 
S 7~S 1 1) . 

[0054] ftr. «atHsnf^ontt^6 4»ffl4i 
Mmvtttnmatiat. sijfeRAM2 ort©j&oi£gE 

tSSP 2 0 alwf£lS$nfcjDjaS5 GW±gfc«- 5 GUI 
TOg^jDilSx^^^x-^ a 1 -aNClo'^TIll 
ilgWiSttffix-^x ft. mftmW&M2 0 b 

KEttStl* Uf7 7S 1 0-S 1 2) . 



[0 0 5 5] C©i§£, fg^ffl^-^xli. JilTCD^o 
x = Z I SDi^S I *^>7U> ^WBfllS 

■y->'? r 'j>yB*iiiiiuii»tto. 001m*. 

[0 0 5 6] TSi. dO«»fflE*ffl2 0 bllEft* 

nfeftsftf^cflsnt^jtaisso^fliy-^xi. ro 

Ml 9rtC^AE*Sftfcffi»BffitlcatJ<«*aaot 

+ b icft a £ ntg^sg y $ ft. a^iis 

EttSB2 0 c f-Ett^n-S Uf77S]3) . 

[0 0 5 7] ZWSi£jigf5t&gfl2 0 c i:EiS 

*lfc&S£iI£y llg-^T. $K©?RS§Si (7k¥75f6]©§iJ 

iisgit) *«*3ewiaa*i. fft^gtiEteep 2 0 diiES£ 
n-s 1 4) . 

[0 0 5 8] ZOWiS. Wm&ZV (km/h) . sit 
Si) *Dit4t. 6(Troj:eii:Sti^f,n5. 

D = V* s i n 2 0/g 
g : S2> (9. 8ra/s ! ) 

CCDMSg8iDa<«*ch&-5©ta. SSt£i 0#4 5g©£ 
tTSSiii^, &#t#©#Ji£SV#a-a»ft»£. sit 

*. G£oT. S#t30£4 5gii£L, SSt&CDSJil 
*V*t(rE 1 **SSCi:J:-3TJ!lUSnfca«iSfty t 
JREI*D£JtJEJ«tiT*;:<ha*T*.5. 
[0 0 5 9] «l»T. BufESSeiiSietgSR 2 0 c HE* 

?)U(D%,mmg.t 5 3^#©SKfS^S*iRAM2 0|*g©h 
-*JU(!«i£«E1t»2 0 f &tf^*fijggEtSgfl2 0 g 

ic-en^-'nEtt^ti-s (xt77si 5) . 

[0 0 6 0] cWckolcLT. SEKiSg. fR£tt (HJii 
7 7S1 6) . C©i^rc>^fflSlconT«. 

[0061] a^Ht. zl— tf^^s^ftf^^fTA^. 

*?iJ£T&*a« Uf7 7Sl 7 ©YES) . ffi& 
X-f y=f- 1 0 atmzfi— SifflONt5:tT. iSSSK 
f^*iS^$n-5 Uf7/Sl8-S5) . 
^T^nti Uf77S l 7 ©NO) . «£U-f -y^l 

tl* Wf7 7Sl9-S5) . Z\<D&?fj.fflfemft<D 
^OilLJCcfc^T, StlE7.?-yyS l 5 H*5ft-5 h-* 

[0 0 6 2] tLT. ^-gfl 5lCgtte>tl^ffi!lS*l7 
U-fyf) ^Sf^^n^t Uf 7 7S 2 O0DY 
ES) . CCTfOffla«t»7T*. @8fiS?ifE@7(7)X 
f y7S l 5 (Z^tt-SS^aig^^-r^a-^-v- hx- 
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[0 0 6 3] m9\Z^tyl£z_*'-&*y(D£gCDm7ik 

t^oi^^mm&^-tmTZb&o gpi s fitter ^fi 

77S16 1ON0) , R AM 2 0 f^^JaSiKEtEgp 2 
0 aizm^tlfzmmm^i^^Jly'—^ a 1 -aNiCg 
-3^T. m9{Z^T£oUtimm&&3 1 a^S^gP2 
2rt0^^7SSSP3 1 lit;* h^A^£tt£> (X 
Ty7S 162). 

[0 0 6 4) &*5, ^9 IC^T^^^S^SI5 3 1 
T, 8t*[n]tiB*IW (msec) , ffi^mttiumg. (G) 
^CTtig^:iDiIg^tifiOJPalSKJB3 1 art* 

[0 0 6 5] RAM2 0(^COS^ilgfSttSP2 0 

c icEtt^tlfe&Ifritg^-^y , fKEgRtEttffi 2 0 d 

issnfc&^sax-* iis^t, B9ics-rct5tt 

&££>ES 3 2a, fRSggl 32b, &££[H]& 32c 
SP2 2^0)^1/ 5)1^%$ 3 2 (Ix^^l/^^tl^ 
(Xf77S 1 6 3 — 5 16 4). CCDJI^, 
3 2a tmm%&3 2 btt2S?MIHTS!5lz*SSn4J: 

32. 6km/h, 1S§13 2 btltl 9 5m, 
[U&3 2 c tLT8lil*SS*nT^S. 

[0066] — jj, *-an sctttentg^x. 

(X<^) ^^->-r^xh (Xf77S 1 6 1CDY 
ES) , ^©SSSiA^- ^*>om. R AM 2 0 
CO I — ^;US»iSfilEttffl2 0 f HEttSftfc 

iSS3 1 b*<^5 7SSBB3 1 let* K^At^^ 
SS£*a£ 16 5). 

[0 0 6 7] mi 0\Z9K~?tf7 T7g5SSR3 1*5^ 

(2 0/1 h'yM £CTtt4 0 0 

ilS 3 1 b^g^$n^i5f:?i9TU-5 0 
[0 0 6 8] ^©iji:, SftEWrtcDaK^— 

0 aRZfm&Ts-t y^l 0 bi:i!J 1 *W*/SfU#3W 
t9gU*nat**^ Htt*U>f *y^l 0 a 

MS&Stl. *DiMfiiz>-tM 2lzd:0^ffl^ntKS^ft 
[0 0 6 9] ^LT, ^&&%imcDiS:3$UmzJ:Qmt> 



tLTODl*#gSCy = ax-rblzaLT. dftE&#tt 

uj $ ntz mmmmftm x a*« a £ mg^iig y ^«3t 
s©3*ia*S3#*** t- K^^ircfcoaisLfco-rs 

[0 0 7 0] WE»a»il«yir*-^i»T, fiSfifi 

ics^c^^Tk^r^^iiJ^ssiT^^^giD^scaj 

SLfcOt^fi«<:<, 3-— If 1 ATfiffi<0S*(iJ:-5S 
S#»f££fTfc^ ^C0m£gil^S!lST^^ e fc^lr7^^, o 
[0 0 7 1 ] Sfc. <H#4*< -y^l 0 aSfc««^-f 
7? 1 0 bi<t>Lfctf (O^ 5 >^T, £fiJ*/£ 

[0072] it. «[*oais»f^iZcfc^T»e)*ifcs 

[0 0 7 3] WEl^*SSCy = ax + bfc*5*t 

*«*aaiXS»bf4tt»#irJ:-3Tfttt5fc«), 

EK^tl-^HIii^fSAS^jlSOS!!^|-^LfT7ft^ 1 
[0 0 7 4] M 1 2ttmEttBHfg«K±S«AS*iS 

asicTsis^n^R am2 ort©^— ^u^^^oom 

[0 0 7 5] Z<DWi£>* RAM2 0l:lt *fa®#£>*g 

»fflSE«-r*fc»a>«»«tEita2 0 h, mc<ni& 

*) ^E»'r^fc^(7)A^iSSESSB2 0 i, fit, 

cn6©»c<toT»6tifc«»tea*E*-r-sfc«> 
[0076] rstto^, *»S3L— sf^isa«tta* 

>iCJ:0«SSilfc||W©a«a«*J. RAM20^ 
«^fflE®gP2 hS^A^MgEiSSB2 0 i co^tl-Fft 
HIS^Eti^n^ Ur77Bla. B2a, B3a, B4a, 
— Blc, •) . 
[0 0 7 7] r*t. I9ER AM 2 0F^<DW^ffiEtSSP 
2 0 hS^A^aSEtSSP2 0 i ©-en^nflEltStX 
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T'^BS) . saEt68B2 o j nRSEtssn 

Uf77B 6) . 
[0 0 7 8] tLu aSHSflHSje^-Hzfe^T, tt 

ERAM2 0rtc7)^&. SaE»«2 0 j irRSEttS 

*SiSy = ax + bl:ftAen, «fc 0 lEfll&a^iSg 
y**JWi£n*. 

[0 0 7 9] <hC3T\ **«OSS*ffifl[«3e^-KlZ 
fcM+^B^ilS) £7#£C<ha*T-£5. jzct)££?) 

[0080] n i 3tewi^ffimmmmiz£z>mmmg.m 
«-*fiicj:s«iia««3e«aaicTaiftsft*RAM2 

[0 0 8 1] Hi 5ttiKrE«E«FK-SB(r<t-5*igiSaa!l 

aicTs^^ti^^ii^^tiT^^o mi 4 

il^-Tctol^ RAM2 0CI1 S^M5 5km/h 
-12 6km/h£7)WT, &mmmo km/hfeiz/£ 
«jma, ^[HlSc, M*¥**ft^*l£Eirr*;tft<Z> 
j£«)!§IREtt»2 0 k, £;&[H]aEfitgP2 0 1 , 

[0 0 8 2] zifz, mi 3 tz^-f^n-^- Mz&u 
T, 7f7rCl-C13JTO{aill ft5E0 7OX 
f77Sl-S13iTOfflI(!:Ba!T*5. flL. ^ 
£Ttt^WH*s*i;fc r^^j (zfrttx, HB£fz«£a 

[0 0 8 3] -r&fc-s. a*iffi<BK wfti 

1 £SS#LfcfiJ#jft) *±tfS»fp(3J:?), 
*J >f 7f 10a, 10 b 7 ttffifc 

<koT4q»JSnjfc», 7 5-A*<Dfg±£#lza«[eia 

1-C6) . 

[0 0 8 4] f LT, *»#oa«»fflctfl^ Jni£« 

*>-y-i 2icj;o«tti£*L a/d^s^i 4£^l 

MTy^^f-^a 1 -aN^g^MlZttffiSnTR 
AM2 Ort<Di0iggEtggfl2 0 afzE®£*l£ ttr-; 
7C7-C1 1) o 

[0 0 8 5] *iSffl3ti!if^«)ntt*^4&ra^ftffl"rs 

t. I5ERAM2 0^(OJDiiSESSP2 0 a(CEti$n 



fclfflifiSS G W±£/i:«£- 5 GJWT^S&jDffifi-rv?* 

j&*#d4>6*U »»fflEttffl5 2 0 bKEttStl* (X^y 
7C 1 0 — C 12). 

[0 0 8 6] C£>«#<IEteSff2 0 bCEt^^ltfiS 

ii^ae* snfcai*ttaicstj< &a a Rixjta b 

S«iSfi*3£SCi:LTOi^g3Cy = ax + bi- 

«As*iTa«a«y3&<jftsi([asn, ^jskekk 

2 0c (ZEtK£n<£> Uf77C 13). 

[0087] d©a*ia«E*»2 o cizEitsnfca 

3»iSffytt, S^SP2 2 (zS*£tl£ Ur-y/Cl 
4) o ZLCD*§£, i9 (Z^f £-?{Z, «*JPi$*f*iga> 
2JDi£fifl£ig3 1 a^SS9 2 2 78*815 3 1 IZ 

tx h^^AS^^n^i^iz, a*isa3 2a&uca 

»3 2 c **«Sffi2 2F^C0T r ^^^S*8P3 2 (Z^ 

[0 0 8 8] ::t-, tt»#tt, *iaicatffc«}&* r£ 

J*aLfcB£jRT7 r -i'*A*jU Sfc. **Lfc 
*>ofctt-&KW:*-SRl 5 (Zl£ttbtl/L^&^- (x< 
**•) Sr»-rciiT, ^ffcLTt^^T^-^A^T 
£ Uf77C 15). 
[0 0 8 9] CO«fc5lcLTA**tl*jBKaSfctt«fett 

ifctt*ttlsia**H 1 4 C^tRAM 2 0 F^<£>/£Sj[n]a 
EttSP2 0 k Sfct44fctt@ftE1t»2 0 1 iCEttSn* 

2 0mlzEtS£*l£ o 

[0 0 9 0] CO0<]*^Etftg|5 2 0 mi:E»3 

(7sTy7C 16).. 

[0 0 9 1 ] C CD*1£\ H 1 5 {Z*T<fc 5 (Z, **SR 2 
2F^C0^^7S*gR3 1 JZfcL §ffiSft<^fi£5b[Hia 3 1 
c iMlUS3 1 d^h7 h^7Ag^n5o &*, 
H 1 5 1^^^5 7**815 3 1*5L>T. gt/jPltiilS^ 

(5km/h/l H IKrfflttKaa (1*/ 

2 6 km/h©«BBT. ifi*5 kStZJ5£aiH3a3 1 c i 

^»iHia3 i d*«at>s*iTtri-& D m*3 1 e«^a^ 

St>fv-^ roj • 3 1 f «$yfc£8;b*r^-? 

3^ilS9 5 - 1 0 0 km/hT6!H]oaS^9^, 50 

[0 0 9 2] ^fz, a*ffl2 2rt<Dr r v^JUS*aS3 2 
(Zfi. «t>W**©iBtiiSff**gfi!Sfi3 2 e tLT* 
^^65*^3 2 f t«C2&miB-CX5lC«3S*n«, 
C <DWT*\*. a^iia 9 5- 1 0 0 k m/ h T<D£K)4>^ 
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#83. 3 %T£>9> fifcB<,»c£a*gfc>£*lT<r»S. 
[0 0 9 3] S^f£. a— tf?»«Htf&3*ftfP€fTiLtf. 

ft. *fi|#T&tl(i (XT77C1 70YES) , 
X^f-vf 1 Oa^Htf-gfiflHONn^tt, iWS» 
fP^ffBBS^l* U777C18-C5) . ~fz. tEPl 
€T$>mi {TsTV 7C 1 7 ONO) . <t££U-f •;/ ^ 1 
0 brt*Wtf— £«FmONf mStt^^BR^ 
n<£> Uf7 7Cl 9-C5) . Z<D£oUfflfeW)tfF<D 
tSOilLKioT, SftE^T-y^C 1 6 II*5ttS«iii£ 

[0 0 9 4] tLT, =r-8Bl 5 (CKit^nfcJHSSIT 

ES) , CCTODfflrS^T-TS. CKBcfcStC. 

LTSSS*!^. emir J; 9, £<B«fc5&i£«<B<!:# 

[0 0 9 5] stiiE^S6»ffiTtt, »aas#os« 

»ft= (C & 5 S^cilS S £ cDSiij^- * 8Hg 

<*1 1 *A>H 1 1 alZ£0£&MX\$tE&nizmOtt 

[0096] ^btc t^mmmm^tiy^-bmmm 

fEtt^-^T^^, *-fe*^ttZ< y^SfETfflO** 

[0 0 9 7 ] fljEMfiJMBTtt, &^ifiS£J?ai 

^>i#cDftf^^0 1 1 8 ^^SLTMfS, 

[0 0 9 8] a 1 6 ttflfi©iStt»tetC*W'-5«rEKWW- 

[0 0 9 9] CG>«£, 1SA#0D*^»IC 
[0 10 0] SI 7(2ffi^>HtE»IB(w«5^'&ttEK^n- 



[0 10 1] S5EH1 6 ii&fl^jnilgffi^t:^^ 

fit^rx (fr^i:, y=ax 2 + b x + c 2 ^S"SiC 

[0 10 2] fi£oT, *a<Bttfc#(OK«K<fc*&«f& 
fP(lfl£&t^StrESDiiS-t>1fl 2ic£9&ft£n/i3-& 
^#S^^Dilfi t-^fflx iH a BG>#a*iSa y t i:So* 
«/h-ftffin«fcgy = ax 2 + bx + c&*2&;5 

[0 10 3] hi 8ttftS(Dj|J6»8iic*stt5«rEttWn- 

TS«^lCtt, StrEa7<0 7n— h S 7~S 1 3 
£T~CD£ag£g| 1 8 \Z7jk~?7s7-y~7D 1 -D8 ST^ffl 

[0 10 4] T&fcS. ST, £££#J<£>#e (Rpfft**l 

fij#a*<w»;w vfioa. io bo^->/^7tRSifz 

(WEB 7 O^fy^S 1 -S 6#J8D . 

[0105] -rat. u^fi^cff&iri, ipa^-t 

)\,?—9<D5*>mmBL\ 0G^±£#J#r£n£3!JPiS&^ 
*s9foT-9 a 1 - a N#SKWK«ffl**lTR AM 2 
Of*3<DSDi£ftEtegP2 0 alCEtS^tl^ Uf7 7Dl 
-D5) o 

[0 10 6] f IT, «iK»£ttf^OBHtt^'&4»m3»f 
8iBLfc4:««fSft5t % |tFERAM2 OrtOSPilSE 
ttSR2 0 a IcEt^nfcMEg 1 0 GJ^±(7)S^SDiSS 

^^tlT, RAM2 0rta>H5rB-ab«K»j8«E«W'II 
EfiSn* (XT77D4-D6, D7) . 
[0 10 7] TS£, COgBJDilSESSPtCEesn 

fc^ftfftff&iftainaay-^xi, romi9 

+ bx + ct«AStiTa3»iS«y* f «ISJWl$n, » 
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SUSKEteffi2 0 c (ClEfiSns (Xt7^D8) . 

[0 10 8J&*. C<0«S*il«EttgB2 0 c«-E16* 
ftfcfi#i£ay CSo't it, JRBgffil*5cfctfRIBiSfl[^ffl- 

oii^n^> mmm7 coztv i 4-s 2 o# 

SB) . 

[0 10 9] ccoj:5(-, Buie^^iiax-^zffl^^ 
2 |- J: 0 ttiti S ftfcKS3»»ff»c»3te 3 SDiSg^- 9 CO 

x. ^**»©«»#oaa«Kaicj:t)»&nfc#«a 

T02*Jgity = ax 2 +bx + ci:^LT, WES 

««m s nrzmmmmm. x ^ a $ nxs^ii^ y a*« 

fc^, fojft*it«*iiH)tTt5i)i:/ < c4. 
[0 110] ft*5, HrES83Sfi»*iTt4, S^ilSffi^S 
ilT^2^gity = ax 2 + b x + c <D%& a , b 

HcfcO^***, ROM 1 9 (ZH5tWtwE*3f&T*3< 
Mitt^ $>£<1A 1 A<7)S«ftf^(c{*&5Jpi£ft 
tf-i7<iix tH»a)S»l«y t(DH«f4it«WtJt« 
U y=ax + b<Dl^esCTSfo"rc<i:*«T#Sfc 

SSrfrttoT, ^CO«lttlSDjSgx <hH^JlS^ilSy tic 
SrJ< *fe(;«t 0 ME 1 **a3C©«» a 5£ 

s ftfcjnas ^ <i x &<b a»*©» » a b 

£LTl£££ftfcl^g^y=ax + blCftAU & 

[Oiii] cOckittUpiiftcoS^fflicioT 
£i£&g£3£#&^ft£, iftEBl 3TR9iL;fc«j8i£ 

EBl 3(07D-ft-hC 7-C1 3^TOSai^g 
1 8 \Z^TX7-y7D l-DSSTOffll^Anf^.^ 

[0 112] fc*. «FE**fi»ffirz*^TE«8Lfc^ 

jfls. H8 07D— y^-hc^-rs^jaa, eh ico 
m* mi 3<D7n-?-T-h\z7K?mm&&fflfe&mm> 

Dif^^tLT, ^^'J^j-K (ROM*-h\ RAM 



Hr^n) . yt^jXt? (CD-ROM. DVD 

*Ci#T£*. fit, a>tfzL-^^, CtfWgRfg 
^$g#iCE^£ ftfc 7d £^ A SrE&ttttK^Ifc 0 gfid 

^«HW$tlSCtir«fcO, fftEjltt»JB«;:;fel>T!Mi 
[0 113] 

[^^Oja^r] WJl<D£dH, #fg9la>ffll3R3a 1 {zfcfr 

^a*rgiaB-r^injSSfeffl^aicj: otttHSftajnis* 

KS^>TiMrEttft©it£a**tt5Sft. cto^StcS^ 
^»TltE»*OiUaBg||t3^I(aiSftTa5SSn-5 J; o iz 

[0 114] ifc, #5El!8<7>fflf;RJS2 C«feSl»r- 
**£S«K:J;ft«, A*(c<kS«i#t«tf-r»f^ir^ 

sen, A#fr*o^e»nRA#<o»#otta*s*Ui 

WEftff^j£fi*«J![Ui$*iS ; t)(7)-C*^T, 

[0115] *jt, *¥&w<Dn&m3\z&t>2>i&m7 : - 

^JtSKB^cktltf. A#('cfc^ft*^^(4-rKf^fz# 
Atf^fflO^ttenKAfrOK^coapilfiStttB 

WEft*Oilfl[^»tii$nSt>OT&oT. 8H#{fc<7) 

[0 116] Sfc, *fg^CDffi*Jl4(C9^&iift^- 
^«t£tt«tz«t*ltf, A#K<fcfctt#*«tfTftftMZ# 
fc<^ Africa Of^tt^n^A^^K^^iDilg^^ai 

«rE**©a**«j(aaft, coii*3&«*»sftT*iR 

$ftS«t5HttS. 
[0 117] ^/c, ^^^cOffi^Jl 5 \Z^^mW]'f- 
^«3ttt«tJ:fttf, Afr(lJ:^)^)fr^fRtf-ri!j^{C# 
tt^, Afrrzffi0#tteftRA#C0Bi*OJDffiffS«ai 
TSftJiSSttttl¥S(wJ:OttUiSftSJniSS^S^iT 
WE*ff©iBK^fl[Ui*ft, UE*#*a«}*jfc|-fij^ 

©isstHawtTEttSftstittcaeiiaTOMit 1 

**«E(ftSft;, C©E*$ftfcW*f»*©^TfifcittliW 
[0 118] ioT, **WKJ:fttf, 
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